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Cu (wt%) Ni (wt%) MgO (wt%) Al2O3 (wt%) Mg/Al
0.0 1.0 79.0 20.0 5.0/1
5.0 1.0 75.0 19.0 5.0/1
10.0 1.0 71.0 18.0 5.0/1
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The low-cost ethanol availability permits to study the obtaining chemicals as ethylene,
ethyl ether, acetaldehyde and ethyl acetate starting from ethanol as raw material.
 Cu-based catalysts are often used for industrial ethanol dehydrogenation.
 Cu nanoparticles supported on basic carriers such as MgO and its mixed oxides, e.g.
Cr2O3/MgO, are highly active for catalytic transformation of alcohols due to the
synergistic effect between the basicity of support and the fast hydrogen spillover of
Cu nanoparticles.
 In opposite to pure MgO, involving strong basic sites of O2 ions, the MgO-Al2O3 mixed
oxides, formed by the thermal decomposition of hydrotalcite (HT),
Mg6Al2(OH)16CO3·4H2O, in addition to the strong basic sites (O
2), contains surface
sites of low (OH groups) and medium (Mg–O pairs) basicity.  Synthesis of precursors: co-precipitation of a mixed Ni-(Cu)-Mg-Al nitrate solution
with a Na2CO3 solution at the same pH and temperature, continuous stirring,
constant Ni content (1.0 wt.%) and varying Cu content (0.0, 5.0 and 10.0 wt.%) at
the same molar ratio of Mg/Al=5/1.
 Drying at 105oC, followed by thermal treatment at 600oC/2 h.
 In situ reduction with hydrogen (50Nl/h) at 500oC/1 h.
 Ethanol dehydrogenation: automated flow catalytic unit at 260oC, total pressure of
0.5MPa, nitrogen/ethanol ratio of 20 and catalyst loading of 1.5 103 kg. The kinetic
runs were performed by changing the ethanol space time (mass of catalyst divided
by the flow rate of the feed) from 7.3 to 27 kgcat s mol
1.
 The phase composition and reducibility of the obtained mixed oxides were studied
by XRD and H2-TPR.
In conclusion,
 Cu-containing catalysts favor mainly synthesis of
acetaldehyde and ethyl acetate whereas Ni-containing
shows more tendency towards methane formation;
 The lower space time slightly favors the methane
formation;
 A higher Cu loading (1Ni10Cu catalyst) gives rise to
higher acetaldehyde selectivity of 98–99 %;
 Hydrotalcite-supported Cu nanoparticles are efficient
base-metal and low-cost catalytic system that can
successfully promote the ethanol dehydrogenation
reaction.
The acetaldehyde selectivity
of about 95% stayed
unchanged depending on
the space time and Cu
loading for all studied
catalysts.
The comparison of ethanol conversion data at the same
space time reveals the highest activity of the catalyst with
the highest Cu loading.
These results obtained clearly disclose that the ethanol
dehydrogenation take place on the Cu particles located on
the Mg-Al HT surface.
 All catalysts deactivate after
100h run under the same
conditions.
 The conversion of the most
active 1Ni10Cu catalyst drops
from 40% to 13%.
TPR profile of the sample containing 1%Ni (without Cu) doesn't exhibit
Tmax.
TPR profiles suggest that the reduction of Cu-containing precursors
proceeds mainly in the temperature range of 200–500°C.
 TPR profile of 1Ni5Cu show reduction of CuO in a in a single step with a
Tmax at 245°C.
 In opposite, TPR profile of 1Ni10Cu indicates three-step reduction. The
higher quantity of cupper causes appearance of low-temperature peak at
207°C and shoulder at 235°C due to reduction of CuO (Cu2+ to Cu+ and Cu+
to Cu0). It is observed also wide and low in intensity pick at 485°C
indicating reduction of Cu2+ ions from CuAl2O4 surface spinel.
The first reduction peak represents reduction of finely dispersed CuO
particles and the shoulder – reduction of larger particles of bulk CuO
signifying that the reduction of CuO is completed below 300oC.
Mixed oxides with main phase cubic MgO with different degree of crystallinity, 
different intensity and different unit cell parameters depending on the sample 
composition and treatment conditions
